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Mr. Steven H. Gunderson 
Rocky Flats Cleanup Agreement Project Coordinator 
Colorado Department of Public Health and Environment 
4300 Cherry Creek Drive South 
Denver, Colorado 80246-1530 

Mr. Timothy Rehder 
Rocky Flats Cleanup Project Manager 
United States Environmental Protection Agency 
999 I Sth Street, Suite 500 
Denver, Colorado 80202-2466 

Dear Mr. Gunderson and Mr. Rehder: 

Enclosed is the Rocky Flats Cleanup Agreement (FSCA) Implementation Quarterly Status Report for 
the Third Quarter for Fiscal Year 2003. 

The RFCA Parties have agreed to modify certain RFCA attachments to reflect progress made or 
changed conditions at the Rocky Flats Environmental Technology Site (Site) since these attachments 
were originally issued or make changes to conform to modified Attachments 5 and 10. The following 
RFCA Attachments contain agreed to modifications and are attached to the Status Report for your 
review and approval: 

Attachment 1: Operable Unit Consolidation Plan, 
Attachment 2: Site Map; and 
Attachment 3: Individual Hazardous Substance Sites 
Attachment 4: Environmental Restoration Ranking; 
Attachment 7: List  of Repositories, and 
Attachment I 1: List of Addresses 

If you have any questions or comments, please contact me at (303) 966-2282 or Richard Schassburger 
at (303) 966-4888. 

Sincerely, 

EncIosure 

cc w/o Encl.: 
F. Lockhart, OOM, EWFO 
R. Schassburger, HR, RFFO 
D. Shelton, K-H 

Po& J seph A. Legare 
Assistant Manager 

for Environment and Stewardship 

IA-A-001755 
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128 IA 
129 IA 
130 1 
131 IA 
132 IA 

133.1 BZ 

Cross Reference List of I€€SSs/PACs 

13 300-128 Oil Burn Pit No. 1 
10 400-129 . Building 443 Oil Leak 
1 900-130 Contaminated Soil Disposal Area East of Bldg. 881 
14 700-131 Radioactive Site - 700 Area Site #1 
9 700-132 Radioactive Site - 700 Area Site #4 
5 SW-133.1 Ash Pit 1 

134N 
134s 
135 

136.1 

136.2 

137 

138 
139.1 N( 

a) 
139.1 N( 

b) 
139.1s 
139.2 

140 
141 

142.1 
142.2 
142.3 
142.4 
142.5 
142.6 
742.7 
142.8 
142.9 

142.10 
142.11 
142.12 

143 
144N 
144s 

145 
146.1~ 
146.2a 

IA 13 300-134N Lithium Metal Destruction Site 
IA 13 300-134s Lithium Metal Destruction Site 
IA 8 300-135 Cooling Tower Blowdown 
IA 12 400-136.1 Cooling Tower Pond West of Building 444 (IAG Name: Cooling Tower Pond 

IA 12 400-136.2 Cooling Tower Pond East of Building 444 (IAG Name: Cooling Tower Pond 

IA 8. 700-137 Cooling Tower Blowdown Buildings 712 and 713 (IAG Name: Cooling Tower 

IA 8 700-138 Cooling Tower Blowdown Building 779 
IA 8 700-139.1 N(a) Caustic/Acid Spills Hydroxide Tank Area 

IA 8 700-1 39.1 N(b) CaustidAcid Spills Hydroxide Tank Area 

IA 8 700-1 39.1 S CaustWAcid Spills Hydroxide Tank Area 
IA 8 700-139.2 Caustic/Acid Spills Hydrofluoric Acid Tanks 
BZ 2 900-740 Hazardous Disposal Area (IAG Name: Reactive Metal Destruction Site) 
BZ 6 900-141 Sludge Disposal 
BZ 6 NE-142.1 Pond A-1 
BZ 6 NE-142.2 Pond A-2 
BZ 6 NE-142.3 Pond A-3 
BZ 6 NE-142.4 Pond A-4 
BZ 6 NE-142.5 Pond 8-1 
BZ 6 NE-142.6 Pond 8-2 
BZ 6 NE-742.7 Pond 0-3 
BZ 6 ‘NE-142.8 Pond 8-4 
BZ 6 NE-142.9 Pond 8-5 
BZ 5 SE-142.10 Pond C-1 
BZ 5 SE-142.11 Pond C-2 
BZ 6 NE-142.12 Flume Pond (IAG Name: Newly Identified Pond A-5) 
IA 6 700-143 Bldg. 771 Outfall 
IA 8 700-144(N) Sewer Line Overflow (IAG Name: Sewer Line Break) -. 

IA 8 700-144(S) Sewer Line Overflow (IAG Name: Sewer Line Break) 
1 1 800-145 Sanitary Waste Line Leak 
IA 9 700-146.1 Concrete Process Waste Tanks 7,500 Gallon Tank (31) 
IA 9 700-146.2 Concrete Process Waste Tanks 7,500 Gallon Tank (32) 

Northeast Corner of Building 460) 

West of Building 460) 

Blowdown Building 774) 

Attachment 3, Page 3-2 
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146.30 
146.4n 
146.50 
146.60 
147.1 
147.2 

148 
149.1 
149.2 
150.1 

150.2 

150.3 

150.4 

150.5 

150.6 

150.7 

150.8 

151 
152 
153 
154 
155 

156.1 
156.2 
157.1 
157.2 

158 
159 
160 
161 
162 

163.1 
163.2, 
164.1 
164.2 
164.3 

165 
166.1 
166.2 

Cross Reference List of IHSSflACs 

IA 9 700-146.3 Concrete Process Waste Tanks 7,500 Gallon Tank (34W) 
IA 9 700-146.4 Concrete Process Waste Tanks 7,500 Gallon Tank (34E) 
IA 9 700-146.5 Concrete Process Waste Tanks 3,750 Gallon Tank (30) 
IA 9 700-146.6 Concrete Process Waste Tanks 3,750 Gallon Tank (33) 
IA 9 700-147.1 Process Waste Line Leaks (IAG Name: Maas Area) 
IA 12 800-147.2 Bldg. Conversion Activity Contamination Area 
IA 13 100-148 Waste Spills 
JA 9 700-149.1 Effluent Pipe 
IA 9 700-149.2 Effluent Pipe 
IA 8 700-150.1 Radioactive Site North of Building 771 (JAG Name: Radioactive Leak North of 

Building 771) 
IA 8 700-150.2 Radioactive Site West of Buildings 771 and 776 (IAG Name: Radioactive Leak 

West of Building 771) 
IA 8 700-150.3 Radioactive Site Between Buildings 771 & 774 (IAG Name: Radioactive Leak 

Between Buildings 771 & 774) 
IA 8 700-150.4 Radioactive Site Northwest of Building 750 (JAG Name: Radioactive Leak East 

of Building 750) 
IA 8 700-150.5 Radioactive Site West of Building 707 (IAG Name: Radioactive Leak West of 

Building 707) (This is a duplicate of IHSS 123.2.) 
IA 8 700-150.6 Radioactive Site South of Building 779 (IAG Name: Radioactive Leak South of 

Building 779) 
IA 8 700-150.7 Radioactive Site South of Building 776 (IAG Name: Radioactive Leak South of 

Building 776) 
IA 8 700-150.8 Radioactive Site Northeast of Building 779 (IAG Name: Radioactive Leak 

Northeast of Building 779) 
IA 8 300-151 Tank 262 Fuel Oil Spills 
IA 13 600-152 Fuel Oil Tank 221 Spills 
BZ 2 900-153 Oil Burn Pit No. 2 
BZ 2 900-154 Pallet Burn Site 
BZ 2 900-155 903 Lip Area 
IA 14 300-156.1 Building 371 Parking Lot 
BZ 6 NE-156.2 Soil Dump Area Between the A and B Series Drainages 
IA 13 400-157.1 Radioactive Site North Area 
IA 12 400-157.2 Radioactive Site South Area 
IA 13 500-158 Radioactive Site - Building 551 
IA 9 500-159 Radioactive Site - Building 559 
IA 14 ‘600-160 Radioactive Site Building 444 Parking Lot 
IA 14 600-161 Radioactive Site - Building 664 
IA 14 000-162 Radioactive Site - 700 Area Site # 2 
IA 8 700-163.1 Radioactive Site 700 Area Site No.3 Wash Area 
IA 8 700-163.2 Radioactive Site 700 Area Site No.3 Buried Slab 
IA 14 600-164.1 Radioactive Slab from Bldg. 771 

IA 14 800-164.3 Radioactive Site 800 Area Site #2, Building 889 Storage Pad 
IA 6 900-165 Triangle Area 
BZ 6 NE-166.1 Trench A 
BZ 6 NE-166.2 Trench B 

IA 14 800-164.2 Radioactive Site 800 Area Site #2, Building 886 Spills I 

~~ - 
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200 

201 

202 

Cross Reference Lit of IHSSflACs 

AREA 1 

AREA 2 

AREA 3 

3 3 OFF-SITE Great Western Reservoir 

3 3 OFF-SITE Standley Lake 

3 3 OFF-SITE Mower Reservoir 

203 
204 
205 

- AREA 4 
BZ 7 NW-203 Inactive Hazardous Waste Storage Area 
15 15 400-204 Original Uranium Chip Roaster 
IA 10 400-205 Building 460 Sump #3 Acid Side 

~~ 
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NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

Cross Reference List of IHSSSmACs 

IA NA 400-808 Vacuum Pump Leak - Building 442 
IA NA 400-809 Oil Leak - 446 Guard Post 
IA NA 400-810 Beryllium Fire .. Building 444 
IA NA 400-811 Transformer 443-2, Building 443 
IA NA 400-812 Tank T-2 Spill in Building 460 
IA NA 400-813 RCRA Tank Leak in Building 460 
IA NA 400-814 Air Conditioner Compressor Release, Bidg. 444 Roof 
IA NA 400-815 RCRA Tank Leak in Building 460 
IA NA 400-820 Central Avenue Ditch Soil Spreading (identified in Quarterly 6 as 400-820, 

reassigned as 600-1 004 in Quarterly 7; the number 400-820 is no longer in 
use). 

IA N/A 500-900 Transformer Leak - 51 5/51 6 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA, 
NA 
NA 
NA 
NA 
NA 
NA 

I I I I 

ITransformer Leak - 555 
I 

NAI IA I N/A 1500-901 
IA N/A 500-902 Transformer Leak - 559 
IA NA 500-903 RCRA Storage Unit #1 
IA NA 500-904 Transformer Leak - 223-1 /223-2 
IA NA 500-905 Transformer Leak - 558-1 
IA NA 500-906 Asphalt Surface Near Building 559 
IA NA 500-907 Tanker Truck Release of Hazardous Waste from Tank 231 B 
IA NA 500-908 Oil Released from Air Compressor 
IA NA 500-909 Release of Spent Photographic Fixer Solution 
IA NA 600-1000 Transformer Storage Building 662 
IA NA 600-1001 Temporary Waste Storage Building 663 
IA NA ‘ 600-1 001 (a) Waste Oil Identified in PAC-1001 
IA NA 600-1002 Transformer Storage -West of Building 666 
IA NA 600-1003 Transformers North and South of 661 -675 Substation 
IA NA 600-1004 Central Avenue Ditch Cleaning Incident (formerly identified as 400-820) 
IA NA 600-1005 Former Pesticide Storage Area 
IA NA 700-1100 French Drain North of Building 776/777 

IA NA 700-1102 Transformer Leak - 776-4 
IA NA 700-1103 Leaking Transformers - Building 707 
IA NA 700-1104 Leaking Transformers - Building 708 
IA NA 700-1105 Transformer Leak - 779-1/779-2 

IA NA 700-1101 Laundry Tank Overflow - Building 732 - 
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NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Cross Reference List of IHSSSmACs 

IA NA 700-1106 Process Waste Spill - Portal 1 
IA NA 700-1107 Compressor Waste Oil Spill - Building 776 
IA NA 700-1108 771/774 Footing Drain Pond 
IA NA 700-1109 Uranium Incident - Building 778 
IA NA 700-1110 Nickel Carbonyl Burial West of Building 771 
IA NA 700-1111 Leaking Transformer - Building 750 
IA NA 700-1112 Leaking Transformer - 776-5 
IA NA 700-1113 Water Released from 207C Solar Evaporation Pond 
IA NA 700-1114a Release During Liquid Transfer Operations from Bldg. 774 
IA NA 700-1114b Release During Liquid Transfer Operations from Bldg. 774 
IA NA 700-1115 Identification of Diesel Fuel in Subsurface Soils 
IA NA 700-1116 Leaking Transformer South of Building 776 
IA NA 700-1117 Building 701 Water Line, Soil Put-back 
IA NA 800-1200 Valve Vault 2 
IA NA 800-1201 Radioactive Site South of Building 883 
IA NA 800-1202 Sulfuric Acid Spill, Building 883 
IA NA 800-1203 Sanitary Sewer Line Break Between Buildings 865 and 886 
IA NA 800-1204 Building 866 Spills 
IA NA 800-1205 Building 881, East Dock 
IA NA 800-1206 Fire, Building 883 
IA NA 800-1207 Transformer 883-4 
IA NA 800-1208 Transformer 881 -4 
IA NA 800-1209 Leaking Transformers, 800 Area 
IA NA 800-1210 Transformers 865-1 and 865-2 
IA NA 800-1211 Capacitor Leak, Building 883 
IA NA 800-1212 Building 866 Sump Spill 
IA NA 900-1300 RO Plant Sludge Drying Beds 
IA NA 900-1301 Building 991 Enclosed Area 
IA NA 900-1302 Gasoline Spill 
IA NA 900-1303 Natural Gas Leak 
IA NA 900-1304 Chromic Acid Spill - Building 991 
IA NA 900-1305 Building 991 Roof 
IA NA 900-1306 Transformers 991 -1 and 991 -2 
IA NA 900-1307 Explosive Bonding Pit 
IA NA 900-1308 Gasoline Spill Outside of Building 980 
BZ NA -900-1309 OU 2 Field Treatability Unit Spill 
IA NA 900-1310 ITS Water Spill (identified as 000-502 in Quarterly 2; reassigned 900-1 31 0 in 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Quarterly 7) 
IA NA 900-1311 Septic Tank East of Building 991 
IA NA 900-1312 OU-2 Water Spill 
IA NA 900-1313 Seep Area Near OU-2 Influent 
IA NA 900-1314 Solar Evaporation Pond 2076 Sludge Release 
IA NA 900-1315 Tanker Truck Release on East Patrol Road, North of Spruce Ave. 
BZ NA 900-1316 Elevated Chromium (total) Identified During Geotechnical Drilling 
IA NA 900-1317 Soil Released from Wooden Crate in 964 Laydown Yard 
IA NA 900-1318 Release of Fool Listed Waste Water to Soil (identified as 900-1307 in Annual 

I I I I 17997; reassigned 900-1318 in Annual 7998). I 
~ 
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NA BZ NA NE-1400 Tear Gas Powder Release 
NA BZ NA NE-1401 NE Buffer Zone Gas Line Break 
NA BZ NA NE-1402 East Inner Gate PCB Spill 
NA BZ NA NE-1403 Gasoline Spill - Building 920 Guard Post 
NA BZ NA NE-1404 Diesel Spill at Pond B-2 Spillway 
NA BZ NA NE-1405 Diesel Fuel Spill at Field Treatability Unit (identified as NE-1404; reassigned 

NE-1405 in Quarterly 7) 
NA BZ NA NE-1406 771 Hillside Sludge Release 
NA BZ NA NE-1407 OU 2 Treatment Facility 
NA BZ NA NE-1408 OU 2 Test Well (formerly NE-1406) 
NA BZ NA NE-1409 Modular Tanks and 91 0 Treatment System Spill (formerly 000-503) 
NA BZ NA NE-1410 Diesel Fuel Spill at Field Treatability Unit 
NA BZ NA NE-1411 Diesel Fuel Overflowed from Tanker at OU 2 Field Treatability Unit 
NA BZ NA NE-1412 Trench T-12 Located in OU 2 East Trenches 
NA BZ NA NE-1413 Trench T-13 Located in OU 2 East Trenches 
NA BZ NA NW-1500 Diesel Spill at PU&D Yard (formerly NW-175) 
NA BZ NA NW-1501 Asbestos Release at PU&D Yard (formerly NW-176) 
NA BZ 7 NW-1502 ImproDer Disposal of Diesel-Contaminated Material at Landfill (formerly NW- 

__I_---.p 
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NA IA NA UBC-774 Building 774 (UBC-774) 
NA IA NA UBC-776 . Building776(UBC-776) 
NA IA NA UBC-777 Building 777 (UBC-777) 
NA IA NA UBC-778 Building 778 (UBC-778) 
NA IA NA UBC-779 Building 779 (UBC-779) 

- NA IA NA UBC-865 Building 865 (UBC-865) 
NA IA NA UBC-881 Building 881 (UBC-881) 
NA IA NA UBC-883 Building 883 (UBC-883) 
NA IA NA UBC-886 Building 886 (USC-886) 
NA IA NA UBC-887 Building 887 (UBC-887) 
NA IA NA UBC-889 Building 889 (UBC-889) 
NA IA NA UBC-991 Building 991 (UBC-991) 

Cross Reference List of IHSSdPACs 

1. 
2. 
3. 
4. 
5. 

Notes: 
NA - Not Applicable 
IHSS 198 was deleted in 1990. 
PAC 000-502 was renamed PAC 900-1 31 0. Therefore, PAC 000-502 is no longer used. 
PAC 400-820 was renamed PAC 600-1 104. Therefore, PAC 400-820 is no longer used. 
* Denotes IHSSs that are RCRA units per the Historical Release Report (See RFCA Attachment 12 for reference.) 

- 
Attachment 3, Page3-9 
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ENVIRONMENTAL RESTORATION R A " G  

A prioritized list of Environmental Restoration (ER) locations was originally developed to select the top 
priority locations for remediation. Effective with the March 21,2000 update to RFCA, the ER Ranking was 
determined by the RFCA Parties to no longer be the sole source for identifying the remedial action 
sequence. Instead, the Parties recognized that future remedial actions should be based on opportunity and 
decontamination and decommissioning @&Di> schedules. The preparation and annual updating of an ER 
Ranking list was appropriate in the early years of conducting accelerated actions at Rocky Hats when the 
site closure baseline was under development. :However, there is now a detailed baseline and schedule for 
closing the entire site that addresses the sequencing of D&D and ER projects, and therefore, the RFCA 
Project Coordinators believe that subsequent revisions are unlikely. The ER Ranking was most recently 
updated in September 2001. That version is included in this updated attachment. The RFCA Parties have 
determined that this will be the last update. 

~ 

Attachment 4, Page 4-1 
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List of Repositories 

Rocky Flats Reading Room 
Front Range Community College Library 
3645 W. 112& Avenue 
Westminster, Colorado 80030 
(303) 469-4435 

Colorado Department of Public Health and Environment 
Rocky Flats Reading Room 
d o  RFCA Project Coordinator 
Hazardous Materials &Waste Management Division 
4300 Cherry Creek Drive South 
Denver, Colorado 80246-1530 
(303) 692-3367 
(800) 886-7689 

U.S. Environmental Protection Agency, Region VIII . 
Supehnd Records Center 

Denver, Colorado 80202-2466 
(303) 3 12-6473 

999 18%met 
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List of Addresses 

Environmental Protection Agency. Region VIII 
ATTN: Rocky Flats Project Manager, EPR-FF 
18* Street, Suite 500 
Denver, Colorado 80202-2466 

RFCA Project Coordinator 
Colorado Department of Public Health and Environment 
4300 Cherry Creek Drive South 
Denver, Colorado 80246-1530 

RFCA Project Coordinator 
United States Department of Energy 
Rocky Flats Field Office 
10808 Highway 93, Unit A 
Golden, Colorado 80403-8200 

t 

\ 
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RFCA Documents Index 

1. Site Quality Assurance Program (QAP), Rev. 1, Kaiser-€511 Company L.L.C., effective 
February 2, 1996; as updated. . 

2. U.S. Department of Energy, Historical Release Report fDr the Rocky Flats Plant, Volumes 1 
and II, June 1992; as updated. 

3. Existing ER Standard Operating Procedures. 

4. U.S. Department of Energy, Rocky Flats Site-wide Integrated Public Involvement Plan, 
U.S. Department of Energy, March 1998; as updated. 

5. Treatability Study Work plans listed in the Administrative Record. 

. 6 .  Site Health and Safety Program Manual, EG&G Rocky Flats, Inc., (Adopted by Kaiser-Hill 
Company, L.L.C. in July 1995) September 30,1995 (Or most current version). - 

7. U.S. Department of Energy, Final Plan for Prevention of Contaminant Dispersion, February 
1992. 

8. U.S. Department of Energy, Background Geochemical Characterization Report, Rocky 
Flats Plant, September 30,1993. 

9. Final Treatability Studies Plan, Volumes I and II, August 1991. Approved by EPA on 
October 22, 1991. 

10. Final resolutions of previous disputes that are relevant to implementation of RFCA. The 
Administrative Record shall be reviewed for such resolutions, and this list will be updated 
accordingly. 

11. U.S. Department of Energy, Rocky Hats Environmental Technology Site, Integrated 
Monitoring Plan FY98/FY99, October 1998; as updated. 

12. U.S. Department of Energy, Decommissioning Program Plan, Rocky Flats Environmental 
Technology Site, Golden, Colorado, October 8,1998. Approved by CDPHE on November 
4,1998. Approved by EPA on November 12,1998; as updated. 

13. U.S. Department of Energy, Final Surface Water Remedial Action Objectives Technical 
Memorandum, August 20,2002. Approved by CDPHE and EPA on September 17,2002. '\ 

,14. U.S. Department of Energy, Final Work Plan for the Development of the Remedial 
Investigation and Feasibility Study Report for the Rocky Flats Technology Site, March 11, 
2002. Approved by CDPHE on March 19,2002 and approved by EPA on March 25,2002. - 
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15. U.S. Department of Energy, Final 1997 Integrated Water Management Plan for the Rocky 

Flats Environmental Technology Site, A Working Group, February 1998 (RF/RMRS-97- 
078.UN). 

16. US. Department of Energy, Rocky Flats Environmental Technology Site Natural Resource 
Management Policy, Rev. 0 September 30, 1998. 

CADfRODs 

1. U.S. Department of Energy, Corrective Action DecisionRecord of Decision, Operable Unit 
1, Rocky Flats Environmental Technology Site, Golden, Colorado, February 1997. 
Approved March 1997. 

2. U.S. Department of Energy, Final Major Modification to OU 1 881 Hillside Area 
.__ CAD/ROD dated January 5,2001. Approved February 2001. 

3. 

4. 

5. 

6. 

U.S. Department of Energy, Corrective Action DecisiodRtxord of Decision, Operable Unit 
3, Rocky Flats Environmental Technology Site, Golden, Colorado, April 1997. Approved 
June 1997. 

U.S. Department of Energy, Corrective Action DecisiodRecord of Decision, Operable Unit 
11: West Spray Field, Rocky Flats Environmental Technology Site, Golden, Colorado, 
September 1995. Approved October 1995. 

U.S. Department of Energy, Corrective Action DecisiodRecord of Decision, Operable Unit 
15: Inside Building Closures, Rocky Flats Environmental Technology Site, Golden, 
Colorado, September 1995. Approved October 1995. 

1 

U.S. Department of Energy, Corrective Action DecisionRecord of Decision, Operable Unit 
16: Low Priorities Sites, Rocky Flats Environmental Technology Site, Golden, Colorado, 
August 1994. Approved October 1994. 

Decontamination and Decommissioning @&D) 

1. 

2. 

3. 

U.S. Department of Energy, Building 123, Proposed Action Memorandum, Rocky Flats 
EnvironMental Technology Site, Golden, Colorado, August 1997. Approved by CDPHE 
on August 25,1997. 

U.S. Department of Energy, Final Close-out Report for Building 123 Decommissioning 
Project as Required by WCA, Revision 0, September 1998. Revision 1, February 1999. 
Approved by CDPHI.3 on March 10,2000. 

U.S. Department of Energy, B371/374 Closure Project Decommissioning Operations Plan 
(DOP), Rocky Rats Environmental Technology Site, Golden, Colorado, March 26,2001- 
Approved by CDPHE on March 29,2001. 

-. 

-~ ~~~ . ~ 

Attachment 12, Page 12-2 



Final RFCA 
Attach men t I 2 
May 28,2003 
4. U.S. Department of Energy, B707 Closure Project DOP, Rocky Flats Environmental 

Technology Site, Golden, Colorado, December 21,2000. Approved by CDPHE on 
January 18,2001. 

5. US. Department of Energy, Building 771/774 Closure Project Decommissioning 
Operations Plan, Rocky Hats Environmental Technology Site, Golden, Colorado, 
December 1998. Approved by CDPHE on January 11,1999. 

6. U.S. Department of Energy, Building 776/777 Closure Project Decommissioning 
Operations Plan, Rocky Hats Environmental Technology Site, Golden, Colorado, 
November 3,1939. Approved by CDPHE on November 5,1999. 

7. U.S. Department of Energy, Decommissioning Operations Plan for the 779 Cluster Interim 
Measundhterim Remedial Action, Rocky Flats Environmental Technology Site, Golden, 
Colorado, February 198. Approved by CDPHE on February 6,1998. 

8. U.S. Department of Energy, Decommissioning Closeout Report.for' the Building 779 
Closure Project, April 1,2000. Approved by CDPHE on January 26,2001. 

9. US. Department of Energy, Building 886 Cluster Closure Project Interim Measudnterim 
Remedial Action, Rocky Hats Environmental Technology Site, Golden, Colorado, July 30, 
1998.. Approved by CDPHE on August 3,1998. 

10. U.S. Department of Energy, Closeoui Report for the Building 980 Cluster, Revision 0 
October 9, 1997. 

11. U.S. Department of Energy, Sampling and Analysis Plan for the Decontamination & 
Decommissioning Monitoring of Buildings 991,559, and 881. Approved by CDPHE on 
June 21,2001, 

12. .U.S. Department of Energy, the Decontamination and Decommissioning @&D) 
Characterization Protocol, November 20, 1998. Revision 3, April 23,2001 approved by 
CDPHE on April 10,2001. 

Note: Appendix D of this report is the Reconnaissance Level Characterization Plan, 
Revision 0, April 23,2001. Approved by CDPHE omApril 10,2001. 

13. U.S. Department of Energy, the Site-Wide Pre-Demolition Survey Plan, Revision 0, March 
23,2001. Approved by CDPHE on April 10;2001. 

14. U.S. Department of Energy, Proposed Action Memorandum (PAM) for Dqommissioning 
Building Cluster 980 @980), Revision 0, Rocky Hats Environmental Technology Site, 
Golden, Colorado, August 15, 1997. Approved by CDPHE on August 25,1997. 

' 

- 

. -_ . 
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D&D RSOPs 

1. U.S. Department of Energy, RFCA Standard Operating Protocol @SOP) for Recycling 
Concrete, Rocky Hats Environmental Technology Site, Golden, Colorado, September 28, 
1999. Approved by CDPHE and EPA on October 18,1999. 

2. U.S. Department of Energy, RFCA Standard Operating Protocol for Facility 
Disposition, Rocky Flats Environmental Technology Site, August 14,2000. 
Approved by EPA and CDPHE on October 5,2OOO. 

3. U.S. Department of Energy, RSOP for Facility Component Removal, Size Redbction, 
and Decontamination Activities, Rocky Hats Environmental Technology Site, 
Golden, Colorado, February 4,201. Approved by EPA and CDPHE on February 22, 
2001. 

ER IM/LRAs 

1. US. Department of Energy, Final Interim Measureshterim Remedial Action Decision 
Document for Rocky Flats Industiial Area, Rocky Hats Environmental 
Golden, Colorado, November 1994. 

2. U.S. Department of Energy, Operable Unit 4 Solar Evaporation Ponds hterim 
, Meas&s/Intei-im Remedial ActionDecision Document, Rocky Hats Envir6nmental 

Technology Site, Golden, Colorado, Apri€ 1,1992. Approved by CDPHE and EPA on 
April 6,1992. 

3. U.S. Department of Energy, Interim Measurehterim Remedial Action Plan-and Deckion 
Document, 881 Hillside'Area, Operable-Unit No. 1, Rocky Flats Plant, Goldin, Colorado, 
January 1990. 

4, U.S. Department of Energy, Final Surface Water Interim Measures/Interim Remedial 
3- 

Action PladEnvironmental Assessment' and Decision Document South WZtlnut Creek 
Basin, Rocky Flats Plant, Golden, Colorado, March 1991. Approved by O e o n  January 
28,1990. 

NOTE: The last two IMTLRA references (January 1990 IMmLA for the 

combined in May 1995. CDPHE and EpA approved the consolidation 6f the treatment 
facilities in a letter dated September 14,1995. 

bide 
and the Octdber 1994 IM/IRA for the South Wqlnut Creek Basin) were stratiYely 

5. US. Department of Energy, Modification to the Final Surface Water Interim Remedid 
Action Plan Environmental Assessment and *ision Document South Walnut Cnxk 
Basin dated October 11,1994. Approved by EPA on July 11,1997. 

'% Attachment 12, Page 12-4 
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6.  U.S. Department of Energy, Termination of the Surface Water Interim Remedial Action 

Plan Environmental Assessment and Decision Document South Walnut Creek Basin dated 
October 1994. Approved July 28,1998. ' 

7. U.S. Department of Energy, Major Modification to the Interim MeasurdInterim Remedial 
Action Plan and Decision Document, 881 Hillside Area Operable Unit No. 1, dated January 
1990. Conditionally approved by EPA on August 27,1997. 

8. U S .  Department of Energy, Final Mound Site Plume Decision Document, Major 
Modification to the Final Surface Water Interim Measure/Intenm Remedial Action 
PlMnvironmental Assessment and Decision Document for Squth Walnut Creek March. 
1991, Revised October 1994, Rocky Flats hvironmental Technology.Site, Golden, 

. 

Colorado, September 30,1997. Approved by EPA in September 1&7. 

9. U S .  Department of Energy, Interim Measure/Interim Remedial Action Decision 
Document, National Conversion Pilot Project, Stage II, Rocky Flats Field Ofice, Gotden, 
Colorado, March 30,1995. 

NOTE: Although this IM/IIliA is regulated under RFCA 
activities conducted under the IM/lRA shdl not become 
Further, the National Conversion Pilot Project work is fun 
Coopei-ative Assistance Agreement, and not though nom@ €WETS budget planning. 
The work &ing done under this IM/IRA ceased upon expkation of the:funds p&d& 
under the Cooperative AssistancdAgreement for Stage II.' The IM/IRA work was not 
includkd in the Integrated Sitewide Basdine. 

at the 

a 

Energy, Corrective Action Management Unit Interim Measure/Interim 
Decision Document and Applicatio 
rage at the Rocky Hats Environmen 

Document for 
nology Site, Goldq, 

CoIorado, Final, August 1997. Approved by CDP€€E on August 28,1997. 

Remedial . :  Action ~ Decision D'ocument and Application Su~port Docume~t 
11. U.S. Wpartment of Energy, Corrective Aqtion Management Unit Interim Measu6htehm 

torage 
1997. ronmental Tmhnology Site, Golden, Colorado, find, 

on August 28,1997. 

t of Energy, Interim Measure/Intezim R e m d  
on mject,  Rocky Hats Environmental Site, 

on for the solar Ponds 
n, Cdorado, June 11 , 

ved by CDP& on June 1 1 , l M .  

ER PApvls 

1. U.S. Department of En 
* 

sed Action Mqmorandum Hotspot Removal Rocky Flats 
Plant Operable Unit 1, ats Plant, Golden, Colorado, Sepikmbkr 1994: x 

d 

-~ Atchment  12.Page 12-5 . ~ 
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2. US. Department of Energy, Final Proposed Action Memorandum Remediation of 

Polychlorinated Biphenyls, Rocky Flats Environmental TechnoIogy Site, Golden, 
Colorado, May 1995. 'Approved by CDPHE on June 21,1995. 

3. U.S. Department of Energy, Proposed Action Memorandum Passive Seep Collection and 
Treatment System for Operable Unit 7, December 1994. Approved by CDPHE and EPA 
on December 8,1994. 

4. U.S. Department of Energy, Modified Proposed Action Memorandum Passive Seep. 
Collection and Treatment System for Operable Unit 7, Rocky Flats Environmental 
Technology Site, Golden, Colorado, June 1995. Approved by CDPHE on June 26,1995. 

5. U.S. Department of Energy, Modified Proposed Action Memorandum Passive Seep 
Collection and Treatment System for Operable Unit 7, July 6,1998. Approved by EPA on 
July24, 1998. - 

6. U.S. Department of Energy, Final Proposed Action Memorandum for the Remediation of 
Individual Hazardous Substance Site 109, Ryan's Pit, Rocky Flats Environmental 
Technology Site, Golden, Colorado, August 24, 1995. Approved by CDPHE on August 9, 
1995. 

7. US. Department of Energy, Final Proposed Action Memorandum for the Remediation and 
Draft Modification of Colorado Hazardous Waste Corrective Action Section of the 
Operating Permit for Rocky Flats EnvironmentaI Technology Site, Golden, Colorado, 
October 1995. (Associated with storage and treatment of contaminated soil from expedited 
cleanup activities at IHSS 109, Ryan's Pit, OU 2). Revision 3, dated August 30,2001. 

8. U.S. Department of Energy, Proposed Action Memorandum Remediation for the 
Contaminant Stabilization of Underground Storage Tanks, Rocky Flats Environmental 
Technology Site, Golden, Colorado, April 6,1996. Approved by CDPHE and EPA on 
May 15,1996. 

9. U.S. Department of Energy, Proposed Action Memorandum for the Source Removal at 
Trenches T-3 and T-4, IHSSs 110 and 11 1.1, Rocky Flats Environmental Technology Site, 
Golden, Colorado, August 24, 1995 and revised April 9, 1996. Approved by EPA on April 
30, 1996.' 

10. U.S. Department of Energy, Final Proposedpction Memorandum for the Source Removal 
at the Mound Site, IHSS 113, Revision 0, Rocky Flats Environmental Technology Site, 

, Golden, Colorado, February 3, 1997. Approved by EPA in February 1997. 

1 1. U.S. Department of Energy, Final Proposed Action Memorandum for the Source Removal 
at Trench 1, IHSS 108, Rocky Flats Environmental Technology Site, Golden, COIOrado, 
July 1997. Approved by EPA on August 27,1997. 

~~ ~-~ ~~ ~~ 
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12. U.S. Department of Energy, Final Proposed Action Memorandum for the East Trenches 

Plume, Rocky Flats Environmental Technology Site, Golden, Colorado, February 4,1999. 
Approved by EPA in February 1999. 

13. U.S. Department of Energy, Proposed Action Memorandum of the Solar Evapration 
Ponds, Rocky Flats Environmental Technology Site, Golden, Colorado, May 2003. 
Approved by CDPHE on May 22,2003. 

ER RSQPs 

1. U.S. Department of Energy, RSOP for Soil and Asphalt Management, RocGFlab 
Environmental Technology Site, Golden, Colorado, A u p t  3,2001. Approvd by 
EPA and CDPHE on August 28,2001. 

2. U.S. Department of Energy, Environmental Restoration &A Standard Qpr@ng 
Protocol (ER RSOP) for Routine Soil Remediation, Rocky Flats Environmental 
Technology Site, January 2002.. Approved by CDPHE on January 11,2002. 

. ' 

. 

. .  

Approved by EPA on 15,2002. . .  

ER Sampling and Analysis Plans (SAPS) 

1. 

2. 

U.S. Department of Energy, Industrial Area Sampling and Analysis Plan, Rocky Fiats 
Environmental Technology Site, Golden, Colorado, June 2001. Approved by 

. 

CDPHE on June 18,2001. - 9  

U.S. Department of Energy, Buffer Zope Sampling and Analysis Plan, R 
Environmental Technology Site, Golden, Colorado, June 2002. Approv 
March 13,2002. 



APPENDIX 2 

PROPOSED PQLS FOR RFCA ATTACHMENT 5, TABLE 1 



Table I - Surface Water Action Levels & Standards with Proposed PQL 



.. . . 

N/C = No change to PQL as already listed 
= Laboratory cannot distinguish this compound from others (cannot sepafate) 
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AYPENDIX 3 

UPDATES TO RFCA APPENDIX 3, IGD, APPENDICES K, Ni, AND N 
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Appendix M 

ACTION LEVELS FOR R A D I O W C D B  IN SOILS 

This IGD Appendix originally contained tlte technical basis for the development of the enforceable action 
levels for radionuclides in mil as defined in Attachment 5 to the Rocky Flats Cleanup Agreement This 
Appendix has been superceded. For the latest technical basis for the development of radionuclide soil 
a d o n  levels see Results of the Interagency Review of Radionuclide Soil Action Levels, September 20, 
2002, which is online a t  www.rfets.gov. 

c 
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1.0 INTRODUCTION 
DOE first developed human health risk-based Preliminary Remediation Goals (PRGs) in 
1995 to establish initial site-wide cleanup targets for contaminants for each environmental 
medium. The PRGs have been updated regularly to conform with the evolving site 
conceptual mode1 and future land use. The latest update is based on the work of the 
Radionuclide Soil Action Level Workgroup ([RSALWJ, Task 3 Report and Appendices: 
Calculation of Surface Radionuclide Soil Action Levels for Plutonium, Americium, and 
Uranium, September 30,2002). The human health PRGs are currently used in RFCA 
Attachment 5 as action Ieveis for the following mediums: 

= Groundwater Action Levels: Human health PRGs based on the residential groundwater 
ingestion scenario are used where no Maximum Contaminant Level (MCE) is available 
from EPA, and 

Soil Action Levels: For non-radionuclides, human health PRGs based on the wildlife 
refuge worker scenario are used where no applicable or relevant and appropriate 
requirement is available. 

8 

DOE, EPA, and CDPHE, with support from the US. Fish and Wildlife Service, developed 
&logical PRGs in 2002. Ecological receptor PRGs were only calculated for analytes 
originally identified by the 2002 Ecological Risk Working Group as being of site-wide 
potential concern to ecological receptors. The ecological receptor PRGs are currently used in 
RFCA Attachment 5 as action levels for soil. ' 

Human health and ecological PRGs are reviewed and updated, as necessary, on an annual 
basis. 

2.0 HUMANKEALTH 

2.1 Exposure Pathways 
In order to standardize the risk-based PRGs across RFETS, programmatic exposure pathways 
and receptors were established. The following tables identify the receptors and exposure 
pathways selected for each environmental medium: 

Table 1: Wildlife Refuge Worker Exposure Scenario 

Table 2: Rural Resident Groundwater Exposure Scenariorwcii 

Standard calculation methods given in Risk Assessment Guidance for Superfund (RAGS), 
part B (USEPA, 1991) were used in developing risk-based PRG pathways where availabk. 
Most of the exposure factors for the PRGs were developed and agreed upon by the R S a W  
and are presented and documented in the Task 3 Report (September 30,2002). 
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2.2 Methodology, Equations, and Assumptions 

Risk-based PRGs were developed for the Target Analyte Listof metals and organics for the 
wildlife refuge worker exposure scenario; and the residential groundwater exposure scenario. 
Separate risk-based equations were developed to account for the carcinogenic and/or 
noncarcinogenic effects of the contaminant. Risk-based PRGs for carcinogens were 
calculated by setting the carcinogenic target risk level at 1E-05 and 1E-06. A target risk level 
of 10-5 means that an individual has a ten-in-one million probability of developing excess 
cancer over a lifetime as a result of exposure to a specific contaminant; a target risk level of 
10-6 means that an individual has a one-in-one million probability of developing excess 
cancer over a lifetime as a result of exposure to a specific contaminant. This risk is in 
addition to the probability of an individual developing cancer from some other factors 
including environmental pollution not related to the site, heredity, or lifestyle. 

* 

Similarly, risk-based PRGs for toxicants (noncminogens) were calculated by setting the 
hazard quotient equal to 1 and 0.1 for each contaminant. A hazard quotient is the ratio of a 
single substance exposure level of a chemical contaminant over a specified period to the 
reference dose for the chemical. The Eferenci: dose represents an estimate of an expbsure 
level for the human population, including sensitive subpopulations, that is likely to be 
without appreciable deleterious effects during a lifetime. When both carcinogenic and 
noncarcinogenic toxicity information was available both c&?nogenic and noncarcinogenic 
risk-based concentrations were calculated and the more restrictive value was selected as the 
risk-based PRG. 

The risk-based PRG exposure scenarios and equations provided in Tables 1 and 2 include all 
of the exposure pathways identified for the exposure scenario; separate risk-based PRGs 
were not calculated for each exposure pathway. 

23 Chemical Toxicity Information 

The chemical-specific toxicity values used for the calculation of the risk-based PRGs are 
presented in Table 3. Toxicity information used to calculate the PRGs included the 
carcinogenic slope factor or unit risk, and for noncarcinogenic effects, the reference dose 
(RfD) and reference concentration (RfC). Toxicity values were obtained from the latest 
infomation in EPA's Integrated Risk Information System (IRIS) files, the EPA Health 
Effects Assessment Summary Tables @EAST), and the EPA, Region 3, PRG tables. Vdues 
for polycyclic aromatic hydpcarbons were calculated using EPxs Provisional Guidance for- 
Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons. 

3.0 ECOLOGICAL RECEPTORS 

3.1 Exposure Pathways and Receptors 
The RFETS environment as it relates to ecological risk assessment is described in detail i% 
Final Ecological Risk Assessrnenl Methodoiogy: Sitewide Conceptual Moa& (DOE 1996a). 
Primary exposure pathways for mammalian and avian receptors to site contaminants of 
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concern (COCs) are ingestion of COCs in food, ingestion of soils, and external exposure to 
penetrating radiation present in soils cable 4). Secondary pathways include dermal contact, 
particulate inhalation, and inhalation of volatile organic released into burrows. Inhalation and 
dermal contact are considered minor compared to the ingestion and external exposure 
path ways. 

The following receptors were evaluated as representative of site ecological goups to quantify 
PRGs: 

Eossorial (burrowing) small mamrnal (Prairie Dog) 

Fossorial (burrowing) small mammal (Preble’s Madow Jumping Mouse) 

= Herbivorous small mammal @eer Mouse) 

= Insectivorous small mammal (Deer Mouse) 

= Small ground-feeding birds (Mourning Dove) 

Avian Predator (American Kestrel) 

The general exposure scenario assumed for all receptors included direct ingestion of soil, 
incidental ingestion of soil during feeding and burrowing, and ingestion of prey items. PRGs 
were also developed for external exposhre to radionuclides, but these resulting soil 
concentrations were much higher than ingestion based PRGs. Radionuc@de PRGs were based 
on the methodology developed by Higley and Kuperman (1995) for RFETS. 

3.2 Methodology, Equations, and Assu&ptions 
Risk-based PRGs were developed fer a list of COCs identified by the ecological risk - 

assessment working group. EPA’S E C ~  soil Screening Levels (ECOSSLS) process was.uSe;r 
as a general guidance to develop the PRGs (EPA 2OOO). Extensive use was made of existing 

%databases and compilations of ecotoxicity information, especiiallptbose frpm other DOE 
facilities such as Oak Ridge National Laboratories and Los Alamos National Laboratories. 

The Eco$SL document provides gwe& equations-and procedurq,;for dweloping>PRGs .&om 
t o x i c o l o g i c a l ‘ r h ,  Iqxgtor-specific exposure parametGq such. as food ingestion rates, 
diet, and bioaccumulation factors (BWs) that describe uptake of COCs from. soils into foege 
or prey species (Table 5). Intake from multiple s0unx.s of incidental soil intake such as plant 
ingestion, prey ingestion etc. are suinmed to estimate the- tot& intake from this eixposure . 

pathway. The general quation to calculate PRGs~is.-dso presented in Table 5. 

Risk-based PRGs w m  then dwlated by applying a &et hazard,q~otiwt (HQ) 
for each CaC and receptor. PRGs corresponding to both the No Observed Adverse E,ffects 
Levels (NOAEL) and Lowest Observed Adverse Effects LRvels. (LOAEL) were calculated. . 

However, only the LO= concentrations are used for the W A  PRGs with the exception 
of those areas deemed to be potential Preble’s Meadow Jumping Mouse (PMJM) habitat. 

tS 1-0 
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Given the special status of this species, the ecological risk assessment working group 
determined that the NOAEL TRV would be used for the PMJM receptor in the areas in 
which the receptor may reside. [JMA2JCalculated PRGs represent soil concentrations below 
which no risk to wildlife populations would be predicted following exposure of specific 
ecological receptor species to contaminants present in soils and food. 

3.3 Chemical Toxicity Information 
Chemical-specific Toxicity Reference Values (TRVs) are presented in Table 6. TRVs were 
compiled for mammalian and avian species from pre-existing-data review 
s, guidance documents, and peer reviewed literature sources. Rodent studies were preferred 
for mammalian data, since the two surrogate wildlife mammalian species axe rodents. Bird 
studies were used as souves of TRVs for avian receptors. No extrapolation between bird and 
mammalian toxicity information was used to calculate the PRGs. 

Available NOAELs and LOAELs for site soil COCs were chosen based on the following 
criteria: . 
. Oral exposure studies from which a dose could be determined. 

Generally, only chronic or subchronic studies were used. However, some acute studies 
where reproductive and developmental endpoints were assessed during ’di-screte, Criticd 
life stages. 

1 . Growth and mortality endpoints. i -  

Following initial compilation of TRVs presented, primary study papers were obtained, when 
possible. Database TRV values were then confirmed by review of. the 
documents. It should be noted that no adjustments of the original 
duration. Nor was an analysis of study “quality” conducted to weight theTRVs ahrd ing  f0 
PoSSLguidance. 

NOAEL and LOAEL TRVs wetecomplled from the database bf 
above. Average TRVs were calmlated by obtaining them%.hmti 
endpoints. Individual average TRVs were then calcul 
mortality endpoi& for those COCs wheim available. 
calculated for eich COC using ix compilation of all ‘sub-letlial‘& 
literature search and databases. ThewTRVs were 

Bioaccumulation Factors (BAR) (Table 7 )  were 
development process. As with the TRV selection process,. the pFocedures d - i n . & e  
selection of BAFs closely corresponded to those developed 
ZOOO). BAFs are either simple ratios of COC concentmtionq 
on quantitative relationships suoh as linear, logari 

SL guidance (US 
biota and soils, OT 

. -  , or exponentid equationS. 4 

BAFs were calculated or identified for the following pathways: 

c 

N-4 ~~ .. . ~ 
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m Soil to Plant 

= Soil to Terrestrial Invertebrate 

Soil to Small Mammal 

m Soil to Bird 

BAFs were obtained from several publicly available databases, peer reviewed literature, and 
from approved ERAS at other sites that are applicable to the CSM and data uses for REETS. 

4.0 RFETSPRGS 
Tables 8 and 9 are a summary of the human health 

Table 9 is a summary of the ecological PRGs for each receptor. 

for each exposure scen 

. .  . ' _ .  - L .  . 
. .  

. .  .. . .  
. .  . .  .. . . .  . .  

. .  

. .  .. . 

. : . 

u .:: - . 

, c  .. 
. .  . .  . .  

.. . 

N-5 



Final RFCA: IGD 
Appendix N 
May 28,2003 

Table 1, Wiidlife Refuge Worker Exposure Scenario 

Sources: . 

EPA, 1991 a = U.S. Environmental Protection Agency.' 1991. Risk Asse&mt Guidance for 
Superfund, Volume I, Human Heatth Evaluation Manual, Part B, Development of Risk-Based 
Preliminary Remediation Goals. Interim. office of Emergency and Remedial Response, Washington, 

* D.C. Publikatbn 9285.7-01 B. December. 
EPA, 1991 b = U.S. Environmental Protection Agency. 1991. Human Health Evaluation Manual, 
Supplemental Guidance: Standard Default Exposure Factors. Offiice of Solid Waste and Emergency 
Response, Washington, D.C. OSWER Directive 9285.643. March 25. 
EPA, 2000 = US. Environmental Protection Agency. 2OOO. Soil Screening Guidance for 
Radionuclides: Technical Background Document. Office of Radiation and Indoor Air, Washington, 
D.C. Publication EPNMO-RbOa06. October, 2000. 

. 
\ 
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€PA, 2000b = US. Environmental Protection Agency. Risk Assessment Guidance for Superfund voi. 
I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment), 
Interim Guidance. Office of Emergency and Remedii Response, Washington, D.C. 
€PA, 2001 = US. Environmental Protection Agency. 2W1. Supplemental Guidance for Developing 
Soil Screening Levels for SupeFfund Sites, Peer Review Draft. Office of Solid Waste and Emergency 
Response, Washington, D.C. OSWER 9355.4-24. March. 
RSAL 2002= U.S. DOE, U.S. EPA and CDPHE, 2002. Task 3 Report and Appendices: Calculation of 
Surface Radionuclide Soil Action Levels for Plutonium, Americium, and Uranium, September 30. 

N-7 
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Table 2. Rural Resident Groundwater Exposure Scenario 

EPA, 1991a = U.S. Environmental Protection Agency. 1991. Risk Assessment Guidance for Supedund, Volume ’ 

I. Human Health Evaluation Manual, Part B, Development of Risk-Based Preliminary Remediation Goals. 
Interim. office of Emergency and Remedial Response, Washington, D.C. Publication 9285.7-01 B. December. 
€PA, 1991b = U.S. Environmental Protection Agency. 1991. Human Health Evaluation Manual, Supplementat 
GuiWmce: Standard Default f3posure Factors. O f f i i  of Solid Waste and Emergency Response, Washington, 
D.C. OSWER Directive 9285.6-03. March 25. 

Residential Groundwater Exwsure Scenario Eauations 
Noncarcinogenk PPRG = ((?-HI x AT-NC()I) x 365(d&))/(lRw(Ud) x EF-RR(d/y) x ED&) x lmfDo(msn<gd) x lEBW_A(kg))) 

CarCinOgWlC PRO = ((TR x AT-C&) x 3t%(d&))/(lR~(Ud) x EF-RR(dly) x ED-A(y) X CSFo(riSklmg/kgd) x (lBW-A&g))) 

N-8 . 
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(2) Mean BCF calculated in O W .  (1998) - Empirical Models for the Uptake of Inorganic Chemicals from 
Soil by Plants 
(3) Derived from empirical data. 
(4) BCF was calculated using the log Kow equatiuns from Southworth et d. (1978) 
(5) Mean BCF calculated in Sample et al. (1998) - D&elopment and Validation of Bioawurnulation Models 
foi Earthworms 
(6) BCF from USEPA (1999) Draft Combustor Risk Assessmnt Guidance was used. 
(7) Mean BCF calculated in Sample et al. (1998) - Development and Validation of Bioaccumulation Models 
for Mammals 
(8)BCFfromCharters(1991) 
(9) BCF from Paine et al. (1993) 
* Soil to mammal and soil to bird BCFs taken from USEPA (1999) for Soil to Deer Mouse and Soil to ' 

Mounting Dove (Table D-3) 
ex+whefended 
NV = No value available 

. .  
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Table 7 
Summary of Bioaccumulation Factors (BAFs) RFETS Ecological Risk Assessment 

Charters, D.W., 1991. Environmental Assessment, Middle Marsh Sullivan’s €,edge Site, New Bedford, 
Massachusetts, Final Report. U.S. EPA, Environmental Response Branch. 

ORNL 1998. Empirical Models for the Uptake of Inorganic Chemicals from Soil by Plants. Bechtel. Jacobs 
Company LLC, Oak Ridge, TN. BJffOR-133 

Paine, J.M., MJ. McKee, M.E. Ryan. Toxicity and bioaccumulation of soil PCBs in Mckets: Conparison 
of laboratory and field studies. Env. Tox. And Chem 122097-2103. 

Sample, B. E., J. Beauchamp, R. Efroyrnson, G. W. I1 Suter, and T. L. Ashwood. 1998a. Development and 
Validation of Bioaccumulation Models for Earthworms. ESERlTM-220. Oak Ridge Plational La@ratory, 
Oak Ridge, TN, USA. 

Sample, B. E., J. Beauchamp, R. Efroymson, and G. W. II Suter 1998b. Develop 
Bioaccumulation Models for Small Mammals. ES/ER17?4-219. Oak Ridge Natio 
Ridge, TN, USL. 

Southworth, G.R., JJ. Beauchamp, and P.K. Schmk&r. 1978: “BioaecumulationPotmti 
Polycyclic Aromatic Hydrocarbons in Daphnia Pul& ” Water Research. Volu 
977. 
Travis, CC., and A.D. Arms. 1988. “Bioconcentration of 
’’Environmental Science and Technology. 2227 1-274. 

USEPA. 1999. Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion 
Facilities. Office of Solid Waste and Emergency Response. EPA530-D-99-001A. Aupust 19% 
(1) BCF is estimated using the log Kow value and equations from USEPA SSL Guidance (ZOOO) modified 
from Travis and Arms (1988) 

-.“ 

- 
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P*M 

0.019 

0.17 

2.9 

Table 5. Ecological Receptor Exposure Assumptions 

Mourning 
Dove 

0.115 0.124 

Kestrel 

0.23 0.3 

16 5 

Exposure 
Parameter 

Prairie DeerMouse DeerMouse 
Dog (Herbivore) (Insectivore) Variable Units 

Body 
Weight 
Food 
Ingestion 

. B W  kg 0.9 0.02 0.02 

Kg fk 
FIR BW- 0.65 0.17 0.17 

Rate 
Soil 
Ingestion 
Rate 

Percent 
Diet 

day 

Fm p-1 %Of 7.7 2.9 2.9 

100 100 
, % Plant loo 'Iant Invertebrate Percent 

100 
Plant 

l-oxicity 
Reference Specific 

- mg/kg 
TRVs BW- Specific Specific Specific 

E ji 
Specific Specific 

Value 
Soil Bio 
Availability 
A __ rx-- 

day 
unities 1.0 1.0 1.0 

S 
AF 

T T-frI-- I 

Target Risk HQ = 1 .O, where HQ = Intake/IliV. 

Wuca u;K; 
Factor 
Bio 
4ccumulati 
In 

AFfood)] / AUF. 

PRG = TRV * HQ/ IRfood * (€'soil + (BAFl * BAEL)). 

I s  1.0 

I 

AUF u'uuW 1.0 1 .o 1 -0 
S 

Specific Unitles Specific BAF 
S 

, 

N-16 
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